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Methods
Data came from the 2010 Kenya Service Provision Assessment, a nationally representative health facility assessment. In total, 912 FP consultations from 301 facilities were analysed. Four indices were created to measure quality on reproductive history taking, physical examination, sexually transmitted infections prevention and pill/injectable specific counselling. HR management variables included training in the past year, any and supportive (i.e. with feedback, technical updates and discussion) in-person supervision in the past 6 months and having a written job description. Multivariate linear regression analyses were conducted to estimate coefficients of HR management variables on each of the four quality indices, adjusting for background characteristics of clients, provider and facilities.
Results
The level of service quality ranged from 16 to 53 out of a maximum score of 100 across the indices. Fifty-two per cent of consultations were done by providers who received supportive in-person supervision in the previous 6 months. In 23% and 38% of consultations, the provider was trained in the past year and had a written job description, respectively. Multivariate analyses indicated that having a written job description was associated with higher service quality in history taking, physical examination and the pill/injectable specific counselling. Other HR management variables were not significantly associated with service quality.
Conclusion Having a written job description was significantly associated with higher service quality and may be a useful tool for strengthening management practices. The details of such job descriptions and the quality of other management indicators should be explored to better understand the relationship between HR management and FP service quality.
Introduction
Strengthening health systems has been widely considered a key investment to achieving global health goals (WHO 2006a; Brinkerhoff and Bossert 2010; Frenk 2010; Ghaffar et al. 2013) . In 2006, the World Health Organization (WHO) identified 'six building blocks' to help define a 'well-functioning' health system: health financing, health services, human resources (HR), commodities/medicines, health information systems, and leadership and governance (WHO 2006) . As part of WHO framework for strengthening health systems, quality of health services was identified as a key factor to ensure improved health outcomes (WHO 2007) . As investments in health systems increase, there is a need to identify practices that will help ensure that as service delivery interventions expand and scale up the quality of services is also maintained (Leatherman et al. 2010) . In addition to being one of the WHO health systems building blocks, addressing HR has also been recognized as a priority for achieving Millennium Development Goals (Chen et al. 2004) . Globally, there is a severe shortage of health workers and these shortages are unevenly concentrated in low-and middleincome countries (Chen et al. 2004) . Research has demonstrated clear correlations between a high density of health workers and improvements in maternal, child and infant survival (Anand and Bärnighausen 2004; Chen et al. 2004) . However, the health worker crisis is not only a result of low numbers but also poor distribution of existing health workers, high turnover/ migration, substandard training and skill imbalances Chen et al. 2004) . These health worker challenges all contribute to the many barriers to delivering quality health services in developing country settings (Chen et al. 2004; Rowe et al. 2005; Haines et al. 2007) . Thus, in addition to increasing the number of health workers, there has been an emphasis on improving the efficient use of and management capacity of the existing health workforce. HR management for health workers is a critical component for ensuring quality health service delivery (Kabene 2006) and strengthening management skills among health workers and can contribute to increased efficiency of services, motivation and retention of clinical health workers (Willis-Shattuck et al. 2008) . However, demonstrating the measurable impact of management on quality of care is challenging for several reasons. First, there is little consensus on what constitutes 'management' for health care service delivery. Research that has shown significant correlations between management and quality of care has included a wide range of management practices from process measures such as patient intake to performance level measures such as training and supervision (McConnell et al. 2013; Powell-Jackson 2013) .
Second, it is difficult to quantify and assess the quality of management practices (Bloom and Van Reenan 2007) . Supervision practices and training curricula may vary significantly depending on resources possibly affecting the quality of these practices. Finally, many of these studies have assessed management as a set of practices and have not articulated what specific aspects of management (i.e. supervision, training, etc.) have the most effect on health worker performance or quality of care, limiting programmatic implications for such findings (Dieleman et al. 2009; McConnell et al. 2013; Powell-Jackson 2013) .
According to the WHO, two key indicators can help assess supportive HR management practices: (1) facility supervisory visit in last 6 months and (2) report of provider receiving preservice or routine in-service training, and personal supervision (WHO 2010) . A systematic review by Bosch-Capblanch and Garner (2008) found that the majority of studies assessing the effects of primary health care supervision in developing countries lacked a thorough description of the components that comprised a 'supervisory visit' making it difficult to articulate the true impact of supervision on both management and health outcomes (Bosch-Capblanch and Garner 2008) . And, although there is some evidence that 'supportive supervision' or supervision coupled with feedback and open discussion can improve health worker performance (Tavrow et al. 2002; Egger et al. 2005; Rowe et al. 2005) , authoritarian or controlling supervision models, where the emphasis is on finding faults and instituting punitive measures with no recourse, can actually have negative effects on health worker performance and motivation (PATH CsVPa 2003) . Clearly defining and understanding the scope of supervision is critical. Research also suggests the effects of supervision to be greater if providers have specific and formal responsibilities outlined in clear job descriptions to implement change (Pattinson 2006; Waddington et al. 2007) .
Family planning (FP) is a critical intervention to achieving Millennium Development Goals. Investments in FP programmes can prevent 32% of global maternal deaths and 10% of child deaths (Cleland et al. 2008) worldwide. Improved quality of FP services is associated with greater contraceptive acceptance and continuation (Jain et al. 2012) . With the launch of FP 2020, a global initiative to reach 120 million women and girls with access to voluntary FP services by the year 2020, there is a renewed interest in FP globally (DFID 2012; Jacobstein et al. 2013) . Understanding the impact of improved management on quality FP service delivery is essential. FP studies have shown some positive effects of supportive supervision and training on improving provider/client communication, increasing knowledge and increasing health worker productivity as measured by time use study (Combary et al. 1999; Trap et al. 2001; Frimpong et al. 2011) . However, these effects have not filtered down to the client level to increase contraceptive use or improve the quality of the service provided (Reynolds et al. 2008; Jain et al. 2012) .
The purpose of this analysis was to assess the relationship between HR management and FP service quality at facilities in Kenya. Secondary analysis of the 2010 Kenya Service Provision Assessment (SPA) dataset was used to address the following hypotheses:
(1) Supportive supervision will be positively associated with FP service quality. (2) Recent training in FP will be positively associated with FP service quality. (3) Written job descriptions for providers will be positively associated with FP service quality.
Methods

Study setting
With a population of over 40 million people, Kenya is one of the most populous countries in Eastern Africa. According to the 2008 Demographic Health Survey, literacy rates are relatively high for the region at 79% for women and 85% for men. The maternal mortality rate is estimated at 488 per 100 000 live births and infant mortality rate is estimated at 54 deaths per 1000 live births. The total fertility rate is 4.6 children per woman, and HIV prevalence among 15-to 49-year-old adults is 6.3% [Kenya National Bureau of Statistics (KNBS) and ICF Macro 2010] . Over half of all health services in Kenya are accessed through public sector facilities (Chankova et al. 2009 ; National Coordinating Agency for Population and Development [Kenya] et al. 2011) . Health facilities range from lower level dispensaries to secondary level health centres and district facilities, and finally large national level teaching or private hospitals. As in many other sub-Saharan African countries, HR limitations are a large barrier for the provision of quality health services in Kenya (Ndavi et al. 2009 ). In 2005, the Ministry of Health in Kenya conducted a mapping exercise and found only three doctors and 49 nurses per 100 000 people-significantly lower than the WHO recommended ratio of 143 nurses to 100 000 people (Dal Poz et al. 2007; Chankova et al. 2009 ). Exacerbating the low numbers of health professionals is a highly inequitable distribution of health workers in Kenya with the majority practising in urban centres despite the majority of the population living in rural areas . The Ministry of Health has recognized the need for an improved health workforce, and there have been efforts to increase both the numbers of clinical workers as well as support for leadership and management for health workers (Kenya Ministry of Health 2007; Ndavi et al. 2009; Nzinga et al. 2009; Seims et al. 2012) .
Utilization of facility-based reproductive health care is relatively high compared with other countries in sub-Saharan Africa. About 92% of women in Kenya have at least one antenatal care visit, and 43% of deliveries occur in a health facility. With a modern contraceptive prevalence rate of 39%, 82% of users obtain their methods from health facilities (57% and 25% from public and private facilities, respectively) and 17% obtain them from pharmacies [James and Muchiri 2006 ; Kenya National Bureau of Statistics (KNBS) and ICF Macro 2010] . Of those using modern contraception, the majority use male condoms (18%) followed by injectables (16.8%) and oral contraceptive pills (5.8%) [Kenya National Bureau of Statistics (KNBS) and ICF Macro 2010] . A minimal percent of users get contraceptive methods through the community-based distribution system [Kenya National Bureau of Statistics (KNBS) and ICF Macro 2010] . However, about one-quarter of women still have an unmet need for FP meaning that they wish to limit or space their pregnancy but are not using a contraceptive method [Kenya National Bureau of Statistics (KNBS) and ICF Macro 2010] .
Description of data
Data came from the Kenya SPA conducted in 2010. The SPA is a national-level sample survey of formal sector health facilities that includes both public and non-public facilities as well as primary, secondary and tertiary levels facilities. The SPA is conducted as part of the MEASURE Demographic and Health Surveys (DHS) project, supported by the US Agency for International Development (MEASURE DHS 2013). Standardized methodology and instruments are used, providing comparable data across time and countries. As with other household surveys the MEASURE DHS project provides technical assistance to host country implementing partners to conduct the SPA, ensuring data quality and comparability, and data are freely available to the public (MEASURE DHS 2013) .
SPA provides comprehensive data on availability of services at facilities, readiness of facilities to provide essential health services, and quality of care, using four types of questionnaires: (1) facility inventory, (2) consultation observation protocols, (3) client exit interviews and (4) health worker interview. Facility audit collects data on available HR, basic amenities, infection control measures, and availability of essential equipment, commodities and medicines. Then, a systematic sample of patients is selected in four select services-FP, antenatal care, sick child care and sexually transmitted infections (STI), in order to observe the clinical consultations and to interview the clients. The observation protocols are used to assess providers' adherence to clinical guidelines, and exit interviews are conducted to collect background information on the clients and perceived satisfaction. Finally, for a representative sample of providers at each facility as well as those whose service provision was observed, health worker interviews are done to collect data on background characteristics as well as training and supervision. The sample sizes for facilities, observation and exit interview, and health workers are determined to provide estimates for select indicators by managing authority as well as facility level.
SPA data have been used to address various health systems research issues including medicine availability (Choi and Ametepi 2013) , quality of care (Hong et al. 2011; Sipsma et al. 2013) and facility management practices (Cherlin et al. 2011) .
The 2010 Kenya SPA was the third conducted in the country, following the 1999 Kenya SPA and the 2004 Kenya SPA.
Between January and May of 2010, a nationally representative sample of 695 facilities was assessed, including hospitals, health centres, maternity clinics, dispensaries, and stand-alone voluntary counselling and testing clinics. Among them, 301 facilities provided FP services. Regarding FP services, surveyors collected data on types of FP services offered at the facility as well as availability of clinical guidelines, basic equipment and contraceptive methods to provide those services. Then, depending on the reported average number of FP clients per day, up to four providers per facility were selected for observation. For each selected provider, up to five consultations were systematically chosen for observation-that is, every nth consultation depending on the reported average number of FP clients. Surveyors observed a total of 1018 FP consultations by 345 providers (Figure 1 ), who were then all included in the health worker interview. During the consultation, surveyors observed whether providers asked about reproductive and clinical history (eight items), performed physical examination (six items) and counselled about prevention of STI (five items) (Table 1) . Then, depending on the method prescribed, it was further observed whether they provided method-specific information. For example, in 906 consultations, pills or injectables were prescribed and six method-specific counselling points were observed (Table 1) .
Finally, in the health workers' interviews, surveyors collected information on background characteristics and employment such as the length of experience overall as well as in the current position. Data on HR management included receipt of training of specific services within the last 1 and 3 years before the survey, receipt of personal supervision within the last 6 months and existence of a written job description for the current position.
Measurement
Dependent variables
In order to measure FP service quality, we assessed providers' adherence to FP guidelines for counselling and screening. By adding the binary outcome of each observation item (0: no, 1: yes) (Table 1) , three discrete variables were created to measure adherence to guidelines on history taking (range: 0-8), physical examination (range: 0-6) and counselling for STI prevention (range: 0-5). Among consultations in which pills or injectables were prescribed, an additional index was constructed to measure adherence to method-specific counselling (range: 0-7). Then, each of the four indices was standardized into a scale of 0-100 for comparative purposes.
Independent variables
To measure HR management, binary variables were created on training of select FP topics in the past year, in-person supervision in the past 6 months and having a written job description. The three FP topics included general counselling for FP, clinical management for FP methods (including side effects) and FP for HIV positive women. In addition to the reporting of in-person supervision, further variables were created to assess how 'supportive' the supervision was based on the content of the visit. In trying to stay consistent with definitions for supportive supervision, supervision components included the provision of feedback, provision of technical updates and discussion of problems (Marquez and Kean 2002; PATH CsVPa 2003; WHO 2006) . In-person supervision with all three components was categorized as supportive supervision.
Control variables
In order to assess and control for background characteristics of clients, providers and facilities, further variables were created. We constructed variables on clients' age (5-year categorical), education (<primary school completion vs !primary school completion) and new clients (yes vs no). Variables on health workers included sex, age (10-year categorical), length of experience at current position (<5 years vs !5 years) and occupation. There were 11 occupations reported among interviewed health workers, and they were classified into four groups of occupations based on the level of training and qualification: (1) specialist, medical officer, clinical officer and nurses with a Bachelors of Science in Nursing (BSN nurse); (2) registered nurses and registered midwives; (3) enrolled nurses and enrolled midwives; and (4) nurse aid, lab technician and others. BSN nurse were categorized with the highest skilled providers given that they are university educated and have more training than registered or enrolled nurses (M Solomon, personal communication). Registered nurses and midwives were categorized separately from enrolled nurses and midwives in order to account for the new requirements and higher training standards set for the 'registered' cadres of health workers compared with the previously categorized 'enrolled' cadres (M Solomon, personal communication). At the facility level, variables included sector (public vs non-public), level (primary, secondary or tertiary), availability of all three shortterm contraceptive methods (yes vs no), and availability of clinical guidelines on both FP and STI prevention (yes vs no). The three short-term contraceptive methods included pills, condoms and injectables, 1 and availability refers to at least one valid unit observed for each method on the day of survey.
Analysis
The unit of analysis was a consultation, and analyses were restricted to 912 consultations out of 1018 observed in total (Figure 1 ). In most facilities (n ¼ 261), one FP provider was selected for the SPA data collection. However in 40 of the facilities providing FP services, two to four providers were selected. In these 40 facilities, we randomly selected one provider for our analysis sample. Thus, the analysis sample included one provider per facility, and an average of 3.0 consultations were observed per provider (Standard Deviation (SD): 1.8, n ¼ 301). Exploratory analyses suggested no meaningful difference in results between the analysis (n ¼ 912) and the full sample (n ¼ 1018). Descriptive analyses were conducted to assess characteristics of the analysis sample. Distributions of the quality indices were examined and differential quality by HR management variables was tested using t-tests. Finally, multivariate linear regression analyses were conducted to estimate the coefficient of HR management variables on each of the four quality indices, adjusting for background characteristics described earlier.
A recent study noted better productivity of health workers earlier in the day compared with later (Frimpong et al. 2011 ) so an additional variable was created to measure the order of observation within each provider and was introduced to control for any differential behaviour of the provider as observations during the day progressed. In order to adjust for clustering at provider/facility level, generalized estimating equation model was used. All descriptive analyses were adjusted for sampling weight, provided in the data files. A P-value of < 0.05 was considered statistically significant. STATA 11.0 statistical software (Stata Corporation, College Station, TX, USA) was used for the analysis.
Results
Sixty per cent of clients were women between 21 and 30 years old and 30% of consultations were for new FP clients ( Table 2 ). The majority of consultations was provided by enrolled nurses or midwives (60%), occurred at public sector facilities (80%) and occurred in primary-level facilities (42%). Table 3 shows HR management characteristics. Less than one-quarter (23%) of consultations were conducted by providers who had been trained on the three FP topics in the past year. For the majority of consultations, providers had received some in-person supervision in the previous 6 months (82%), but only 52% of consultations were done by providers who had received supportive supervision. Only 38% of consultations were conducted by providers who had written job descriptions. Figure 2 illustrates the distribution of the four quality indices on a scale of 0-100. Overall, the mean quality score was low across the four indices. The average scores were 33 for history taking, 48 for physical examination, 16 for STI prevention counselling and 53 for pill/injectable specific counselling. Bivariate analysis of the HR management characteristics on service quality indices showed no significant difference in history taking, physical exam or pill/injectable specific counselling by training or supervision status (Table 4) . However, in consultations by providers with written job descriptions, quality scores for history taking and physical examination were significantly higher than their counterparts without job descriptions (41.6% vs 28.3% and 53.2% vs 45.2%, respectively). Finally, multivariate regression analysis suggested that after controlling for all other factors, consultations by providers that had written job descriptions had significantly higher scores in three indices. Coefficients of HR management variables on each of the four quality indices, adjusting for background characteristics of clients, provider and facilities are highlighted in Appendix 1. In consultations provided by those with written job descriptions, compared with their counterparts, quality index score was higher by 11 points in history taking, 9 points in physical examination, and 8 points in counselling on pills and injectables (Table 5) . Neither supervision nor training had any significant association with service quality indices (Table 5 ).
Discussion
The role of HR management is widely recognized as an important investment to improve FP services in developing country settings. This analysis provides empirical evidence on the potential role of HR management practices on FP service quality. In Kenya, few FP consultations were conducted by providers who practised under good HR management conditions. Only 23% of consultations were conducted by providers that had been trained in the past year, 38% had written job descriptions and about half (52%) had received supportive supervision in the past 6 months. Overall quality of FP service delivery was alarmingly low. On average, providers met only about half of pill/injectable specific counselling guidelines and even less for physical examination, history taking and STI prevention counselling. Having a written job description was significantly associated with higher service quality, but neither training nor supportive supervision showed any relationship with service quality indices. There were no significant differences in quality of FP services by facility in which consultations occurred. Consultations from both public and private facilities and those from primary to tertiary levels exhibited similar service quality measures and similar HR management measures. This is consistent with previous assessments in Kenya that have shown no difference in quality between public and private facilities. However, previous analysis has noted that public sector facilities are more likely to have better management structures in place whereas private facilities were better at managing 'interpersonal aspects of care' such as client satisfaction (Agha and Do 2008) , which was not observed in this analysis.
Previous research has indicated that training alone, while potentially beneficial in the short term, has little effect on longterm provider performance unless it is coupled with other management interventions (Dieleman and Harnmeijer 2006) . Similarly, supervision has effects on provider performance and retention only when supervision includes opportunities to provide feedback and is conducted with an understanding of mutual respect or support between the provider and supervisor (Dieleman et al. 2009; Frimpong et al. 2011) . A recent supervisor training intervention in Kenya indicated improvements in provider performance. The robust training programme targeted towards supervisors included many important elements such as how to define, assess and evaluate provider performance. In addition, supervisors were given tools to supplement training such as checklists, and examples of a job description. Providers in the intervention group performed significantly better in quality measures around infection control, communication with clients and maintaining confidentiality. Although results were positive, it was unclear whether supplemental tools such as the job descriptions and checklists were used uniformly and which specific aspects of the supervisor training resulted in the positive outcomes (Reynolds et al. 2008) .
Interestingly, our analysis revealed that having a written job description was significantly associated with higher service quality even when controlling for all other factors. Job descriptions that provide health workers with clear roles and responsibilities have been associated with achieving organizational goals not only because they help clarify roles but they also ensure a means of accountability when responsibilities are not fulfilled (Franco et al. 2002) . And, when combined with a strong support system and enabling environment, job descriptions can contribute to increased worker satisfaction, motivation, retention and even service quality (WHO 2006) . A simple intervention study in Indonesia that developed job descriptions for nurses and midwives in a package of in-service training found that the package led to greater satisfaction among providers and improved quality of health services (Dolea and Zurn 2004) . Our analysis showed the effect of job descriptions on better quality services even when controlling for supervision and training. It is possible that facilities that have provider job description are more managerially competent and therefore attract and retain higher performing service providers.
An important strength of this study is the use of SPA data, a nationally representative facility assessment. The analysis relied on multiple portions of the SPA such as the facility audit, direct observation of consultations and the health worker interview. In addition, measures of service quality were based on provider observations rather than self-report which eliminated reporting biases. In addition, HR management was separated into key intervention components (training, supervision and job description) in order to enable analysis of each component on quality.
Articulating the effects of individual management components is important to inform programmatic improvements. Isolating 'having a written job description' was also noteworthy given how important yet often overlooked job descriptions are as part HR management, and the limited evidence of this practice on service quality. There are also limitations to this study. First, analysis of crosssectional survey data prohibits any conclusions to be made on causation and is limited to rule out any reverse causality such as poorly performing health workers receiving more training and/or supervision. Second, all health worker level HR management information was dichotomous and self-reported, and there was no assessment of the quality of the supervision, training, or the written job description. The conceptual framework of the analysis assumes that adequate HR management practices improve health workers' knowledge and competencies-which was not measured in the data-and thus improve service quality. It is possible that receiving training and supervision was not associated with health workers' knowledge and competencies thus qualitative studies that further explore the content and quality of supervision and training is warranted. Third, the management data collected in the SPA are limited and may not capture the breadth of all management practices. In particular, facility-level variables in the current analyses are limited to measure and control for other management characteristics that may be associated with quality of care and/or HR management. Thus, our estimated differential quality of care score by HR management variables might have been biased due to such unobserved characteristics at the facility level. Fourth, this analysis did not control for patient load, but it is possible that quality may be compromised when faced with a heavy load of patients. Finally, provider behaviour may be different when not observed and absolute quality may actually be lower. Nevertheless, our focus was on differences by HR management variables, and we assume that the relative difference would be similar whether under observation or not.
Conclusions
Written job descriptions may provide clear roles and responsibilities for providers contributing to improved health worker performance, and may be an important practice to enhancing good management and ultimately improving service delivery. Supervision and training are still critical aspects of HR management, and better measurement of the quality of all these management practices is imperative to fully understand the complex relationship of HR management and service quality. There has been some research on the impact of creating competition to improve quality of management practices in facility settings (Bloom et al. 2011) , thus performancebased schemes focused on management outcomes may be an area for further exploration. Additional qualitative research to understanding how job descriptions are used for monitoring performance is needed as it may be that job descriptions are 'necessary but not sufficient' to ensure good quality FP services.
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